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# E: BN 2 S E L (high performance liquid chromatography, HPLC):E il E ] 7H & Tk 54
BRBEERARED MR, AR 18 A B A LA - €5 - 53 4% R (headspace-solid phase
microextraction-gas chromatography-mass spectrometry, HS-SPME-GC-MS)%} & ¥ bk 28364735 K& Ml oy o i, 4%
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T B BRI 4- B AR (A O %, I TR 0~232.5 ug/mL YT B LR PE R RAF, =K FEhbs ik iR
90.5%~97.2%, HIXAREN 2R 0.3%~1.9%, KR 4.8 mg/kg, R 14.4 mg/kg 4830 AL EBMELE, 1
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Quantitative determination of flavor markers of fermented Dendrocalamus
latiflorus in Guangxi by high performance liquid chromatography
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ABSTRACT: Objective To establish a method for quantitative determination of typical flavor markers of fermented
Dendrocalamus latiflorus in Guangxi by high performance liquid chromatography (HPLC). Methods The volatile
ingredients of fermented Dendrocalamus latiflorus were analyzed by headspace-solid phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS) in order that the typical flavor markers could be found, and the
typical flavor markers could be quantified by high performance liquid chromatography. Results A total of 8 kinds of
volatile components which was high response were identified, and the main ingredients were 4-methylphenol
(90.2%). A method for quantitative determination of the 4-methylphenol by HPLC was established. The linear
relationship was good in the range of 0-232.5 pg/mL, the range that the recoveries rates of 3 spiked levels were
90.5% to 97.2%, the range that the relative standard deviations were 0.3% to 1.9%, the limits of detection (LOD)
were 4.8 mg/kg and the limits of quantification (LOQ) were 14.4 mg/kg. Conclusion The method has good
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reproducibility and high detection sensitivity, which is suitable for the quantitative determination of typical flavor of

fermented Dendrocalamus latiflorus in Guangxi.

KEY WORDS: fermented Dendrocalamus latiflorus in Guangxi; flavor markers; high performance liquid

chromatography; headspace solid phase microextraction; gas chromatography-mass spectrometry
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J#k %5 (Dendrocalamus latiflorus) XFREHAT . K&AT. K
W4T, SRR —Fl . T4 LR TR E R Ak
LD, IR, DU, WIEE . YLPE . M. #Idb. 2.
PP TR MR, WS X, MO R

TV Ml X B R B RR S ) DT AR A, ARk T P s Y
RO RS, RBERR A AR MO S B LB, AMEDS
JE 5 4 itz B SE T WS o A 77 24000 J74%(30 g/
SO LT T AR e A TR A S O TR R
JBR 28 1) JXUIAC Jo 138 8 P R B, = e — A bR

TR T RSB 5 1 5 0 T B 2 T2 81 R 2 B 4
BRI, P i S S e I B T R A B
BEERHE, A — BT S AR &9, fa xR
A MAEXT H A S BT R . X LERR SR T BGE
BT 28 VPGS [F] 18N (R b A4S 8 XU A 20,
AN A . BHEA . DA R A A3 &, ANl
HHTEME P RBE RS . R S
- BT AT RUSRAS H ) R B A AR & i, G
RSN SEBR R H AR i . A SRR Rl &
LT 10 2 o] 3 2 0 T R I S KUK AR bR 2 4 P
FRVEFE bR b, W KU O LA B — o 31 2 R AR ODR A
SO A 2,35 5 (high performance liquid chromatography,
HPLC)#E AT T ER s A HLER A I 52, T 9 A5 UR A
HPLC #4777 H i3 A HLRR A sz, Ja A5 o 2t &
BEAT SR A IR T T B R & i .

AHIFGE R F T2 [ AH G2 B -0 35 - T i AR F 9%
REERRF R B R BT, TR BRERIR SN EE A FC TRk 9 Uk
PRy, A4 XURAR B8 R PE R BT A A A 1 DU
Ty e OB a3 1, R IR A 1 KU LA 2 1T =X
S, R T B R E T R s, DL T R
Bl 2R IR ) JRUBR B B 4R R R Y 1

1 #MR5RE%

1.1 SKIe
.11 A &

KRR CH IS T 3. B e RR S 58 . 250K,
BEIER, FBERTBRABE TG, e, K ERR TR
T PEE A A R POR RN, BB S, IAGE &

ERIKE I KBS S, FOREELS LG 5 25 45 11 %5 5F
b, HCE R, 2 AR RE 40 o

FHPERE S R R BERIRRST, BUBTEERR T
1.12 BELHEE

1260 Infinity 11 /& 20BFH €0 R4S (BE A% 457 B 5] Aar
). 7890A-5975C S AHFIEAN (R ELHERAH); &
PDMS/DVB  Z Bk )T 3l [ AR S A8 A T (ol 3 5
A PRl ); KQ3200E A R Fan (VLIREEIL /A Fl)o
1.1.3 & A

4- B3 R B AR ME A (4l B R 99.49%, 1E
Dr.Ehrenstorfer GmbH A #]); HHEE(fa %4k, 3£ Fisher 2
), BERERE RN — K G (i 4l, £ E Sigma Aldrich 2%
al); VKBS (S Frat, KHETRF2 ROk 2200 A A |l );
ST K WA A GBIT 6682—2016 { 43475258 % FH K HiA%
NI A7) WE LI = — 0K
1.2 XWIFE
1.2.1  TR= EABEIR- A48 &35 ik ik

(LR ot iy Ak LA [ AR 2R TS A

KM A RS, FREL 5 ¢ BTSSP, kK
4 mL, 554, 80 °CLEIR 30 min, ¥ PDMS/DVB # 1k
AT, fEEAABORH 30 min, % HAEBELHAS
AHBTREASGHRE T, £E 250 °CTFA#HT 5 min, [RA S 3 <A
TR AR B

Q)TAREIE- T 5 1

B4 (4,354 4 DB-35 (30 mx0.25 mm, 0.25 pm); #%
HENAS, Wi 1.0 mL/min, FEEEOREE N 260 °C, dhkE
FRIRIRE, SMR L 10:1 (V:V), #ERER 1 uL; FFETF
HANF: IR 40 °C, f£FF 5 min, LA 5 °C/min FYH#3
F+% 320 °C, £AEE 10 min; HLF25 75 B F I (electron impact
ion source, EI), HLEHER N 70 eV, 1EHiZkIRE N 280 °C,
BRI 230 °C, WRITFHEE R 150 °C, #HER
1.8 min, >R 4AF i (scan) B AT R4, HIH R ETEH
30~500 amu,
1.2.2 #&A8E 8%k

(D) AH 35 451

%4 Agilent Eclipse SB-Aq Cig (4.6 mmx5 pm,
250 mm); Hfk: 30 °C; FRBIAH: HEE-0.22% PR bE i R4k K
(VK Z. 828 pH=3.5) (55:45, V:V); i#: 1.0 mL/min;
HERERE: 10 pl; AR AR WE G D 25 o 45 1A I 2%
R : 280 nm; DA e e i £ B i i) s 1k, RS
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HEAG PR EL 4-F 2K W AR o B 0.02500 g (Ff 8 &
0.00001 g)F 25 mL Z5 & Jiih, FFEEAfEIEE 4, Bomlag
JERAE N 1.0 mg/mL AUBRERE £, 4 °CIAAF

G)ER T FRUE T AEWR T H

KW 4-F R AR MERS 25K 0, 0.4, 0.8, 1.2,
1.6, 2.0 mL 28 F 10 mL 5+, FFERREEZR, i
TR N 0. 40, 80, 120, 160, 200 pg/mL HRAET.
VEV W

(4)FE D

FREURE S 5 ¢ OFSH02 0.0001 g), B T 25 mL &5,

A 20 mL FEE, BAEEI 30 min, fAIRBESEZE,
PE5]. 2 0.45 um AHLIERGLE, MEBAE MR IRERGES T
TRAH S E

2 HREHR

2.1 SHEEE-RIETHESR

Xl TR SRR SR Ol ()4 R P B A3 10E AT SO € - B0 43
Mr, Feki 18 AN g, JEREMEE/N T 10 MR
o g, R ARG TS EIR A NIST14 5% E45 6 N T/
REAT RN A YA, FFRR G5 3 R 16 G A E
AATAE BURRL L R AL A1), 4551 8 A i 1 (4 44 2 1
RSy, TEFRAEXS E 43 % 2 R B MERIR R 4- R
(90.2%) . ZPE(3.03%). BEER(1.41%). IENEE(1.00%). 2-
HEC R (0.25%) « R -2- B (0.21%) . Fi A R < TR
(0.11%) . <M (0.10%).

K /DR R B . LEEAN 2-2 3 OB, BRI R RE

o A IRFLORLSE WAL 5, BEOR ARSI A R,

XK TR S5 B G TTRRRN B A D BRI IR TR, &2
ey | R EPRIIINAE R R -2- B T, HA
H R BR, W EER . KR e R 412
R, A TEAE S s 90%LL b, R AR ARSI
TEXS AT 20 A XU 0 BRI 50 P 49 S B 4- H S T A 4 e
AR &5 i, SGAT TS R o 4- R 2 L B
e SR e Ry RS g K A e 1 S DO
P I3 207 A RSP R — BB R SR, LIRS
(I FEAAIRN™), RE R AR/ e B RE IR RS UK TE . 4-FT
R AT RIS B (EL A R LR, K B R A, X A
JRR SR XA 7 A B B
FIRBEFERI, A-F BRI e IR O S A 45 A R A
Wy 22—, TSR 4-HEER A N KRR S . AR -
JECRE S A A R B TR ARG E 20 e DA A W TR AR 4 A A
orEE, BTN TR TR RS YA
— T IR bR R TN, HLeZ LAAR v S 2 IR Y

SEEPIIR, TERARE S A R IR A Y
e, ARERIAE A B — kB B P E T S e A
IR, WO T ARG 4-H IR i, TR
S 4-HIIETRE LN S ik 4-F IR A F o
108.14, BT FHA0AH €035 43000 i mT FH 8AE e (S0 2
i T B ORI BERT 70% L E A LS Bk T 204,
A MRL . ARl PRI OE ROIREEI T RIS 2
7, P R e OB € T A PO T R, A g B
PR ar i 4-F R 4 o) 2 i LA
22 RHEGBEEEHENEIL
221 AR EAHMHKAL

A 4-H BORBY 250, S RIRER, ST H
RS EA ML, SEEEBAR R i s A 22— iy
YERAREUE ], BURE S g, INHEE 20 mL, XFHESCRAT T4
P ARG A 3 RO 4 IR 30 min, FRECK
R—2, BCRABRIEEREB AR, BUE S5 g, A
B 20 mL, B A RIS, 10, 20, 30 #1140 min, $#2HL
20 min J& &SI E S5 R ICHT A b, M FE Ak R Rt
FEEFE 20 min VE g SREATE]
222 RABEEEHA

Xof 4-FEEEZR T R o S0 VTR AT S AN, 7E 280 nm
I B R Wi, SEFE 280 nm S 4-FF LRI 0 RS TN g
Ko 4-H B Ry 55 IR ME AL G, pKa fH 10.17, FshAHIT
pH X AR B2 i ) AT A 5, R 9% R PR SO 8 74
AR, LL0.22% B be fith e 41 (VKBS TR I8 pH=3.5) ]9 i 3 4,
4-H L ZE I A BRI B AEL 13863, XFFRIAIF 1.05, (Ai%4T
N RAF . BRUESH . BREF(BA PR i )R A T PR 5 S 780 A6 o )
T 1.
223 KMIEEFE B R

¥ R IbRE TAERGHEA TR 8T, DALY A A
bR, DABRUESHHEEE (X, pg/mL)Rfasty, dfeRbEmle, &
0~232.5 pg/mL 5 B Y, 4-FY L 28 B 9 2Rk m] )4 5 72
Y=4.7126X-0.1936, r=0.9998, Zkit56 5 KiF; LKA
FRAER (5 e L ITAS Gt R, S ARt 116.25 pg B, {5
Fehy 14.5, i 3 MR LTS SEbRA R BRA 4.8 mg/kg, i
% GB 27417 3 {5t By e R, BP 14.4 mg/kg, T 2R
MR
224 EREfAEE

BHPERERD 18 By, B0y 5 g, B 6 o 1 40, #EATMRh
T KRR SRR, MESE R 1 3k 1 PR, 4-FH2K
T3 IR BHSCRAE 90.5%~97.2% 22 8], AHRIAR I 25 24/
F 2%, 54 GB/T 27417—2017 (EHEIERE A0 i:
WHIAFIIRITFFE RS ) F1 GB/T 27404—2008 { 52462 5 f 4tk
G B AR IG ) X543 BT 5 Tk i T g S5 FORS 85 B 5K
ST 1 1= ROBOR €03 1 HAT T S ARG 1 B
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Table 1 Results of precisions and recoveries (n=6)

i BIMAKF/(ng/g) Bl /% K%
69.66 90.5 1.9

JREF 139.32 95.1 1.0
696.60 97.2 0.3

2.3 EPRMEERNE

Wt 4-FREOR B R o b HEA T RO, R RO
AH AT X 2 403 A i A R TR RR S AN T 3% 1 20 Rk
BERRSFIEA T 4-H BER T 4 %) & REAINE, S5 L3R 2. K
MRS, BB L BRRRRSS 4-F ORI & & ' E, 20
TR KRG PIRRA IR 4-F R, RS 4-
R DR Wy |y 7 A TE T MR P R R IR
89.37 mg/kg, FxiEn{E 1543.26 mg/kg, “FHIME 754.55 mg/kg,
R ZE @ 2 R B 22 5, A& K
KRBT RERHREE . KBS CERRK)E L2 22723,
H W AR 7758 N DRI A B A BE, X AR, M RL R
il — 20tk W Ie e g — AT bR E, SR HE A I Y
T-BOR A 2 FI W A e (0 AR, TTREA 89.37 mg/kg XA
BERAR S5 S A

BRI | IR S AU 5 A (2

High performance liquid chromatograms of standard, negative sample and sample

3 LSt

Xof R S R T R i, AT AR B, e AR
FEGUAT T2 BN, P A LRI E Y L
TRFIRECROEE . ORI, FLR RS F P,
AT T A B IOR S P KSR ) St 4- FRREA P 1) 0
Tk

Fz2 22 #HEAHESRINE L R (mg/kg)
Table 2 Results of 22 kinds of samples (mg/kg)

%5 4-FIILAR %5 4-HIIEA WY
L(RRSE) 0 12(RBERRST) 675.15
2(BR4E) 0 13(K IR SH) 1366.47

(KRR 414.31 14(R BERRS) 1446.36
A(K BEIRR5) 992.84 15K BERE) 679.08
SCR IR 89.37 16(K BERR ) 535.26
6K TEEIRR ) 565.48 17(CR BERR ) 649.93
TR TR ) 1543.26 I8(K BEWRTE) 259.78
S(R IR ) 950.42 19CK BERRE) 735.73
(K R ) 363.98 200K BERRE) 1063.58
100K BERR3) 509.88 21(CR BERRE) 601.46
(R FERRS) 822.96 22(KFEIRRFT) 825.63
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H, BT T 78 & T IRR 5 KUK 490 S5 11 7 43 BT, R FH A it
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